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© Dlphenylurea derivatives. 

© Novel diphenylurea derivatives represented by the following formula (I): 



CO 
CO 
CM 

in 




(I) 



wherein Ri is an alkyl group of 5 to 18 carbon atoms, each of R 2 and R 3 is independently an alkyl group of 1 to 
ribon litems an alkoxy Jroup of 1 to 5 carbon atoms or a halogen atom. R* is hydrogen atom, an alkyl group 
ofTto S SSon^toms. an'a.koxy group of 1 to 5 carbon atoms or a halogen atom, and X is oxygen atom or 

SU,f Th^ in reducing the cholesterol level in serum, and useful for trea.ng hyperlipemia 

and atherosclerosis. 
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DIPHENYLUREA DERIVATIVES 



Reid of the Invention: 



70 



75 



The present invention relates to diphenylurea derivatives which are potent in reducing a lipid level in 
uJld .before, useful as therapeutic*, medicines for hyperlipemia and atheroscleroas. 

Background of the Invention: 



Summary of the Invention: 



25 



30 



35 



formula (I) 



j^^Mg^ (I) 



R 3 7 



.herein Rt is an a, k y, group of 5 to 1 8 carhon atom, eachof R, and B is ^^ n ' X 2 

^^plndTacSing to the invent are potent in reducing the choiestero, teve. in serum, and 
accordingly, useful for treating hyperlipemia and atherosclerosis. 

Detailed Description of the Preferred Embodiments: 

The examples of R, in the formula (I), i.e., an aiKyi group ^ 
group, neopentyl group. *^^^gS^S. 5*5 9™P "-tetradecy. group n- 
nonyl group, n-decyl group, n-undecy| 0W^**£* 9 and n-octadecyl group. As the alkyl group of 1 
so pantadecy. group, ^exadecylgroup. ^JlSSid methyl group, ethyl group, n-propy. group 

— n — flroup - isobutoxy 



40 



45 
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^^^TZlfnT'R, may preferably be a normal alky, group of 6 to 10 carbon atoms, and more 
following Table 1. 

Table 1 



70 



15 



3 2 



R l 5 6 



X R 2 



R 3 



20 





Ri 


R2 


R3 


R4 


X 


25 


2-n-CsHn 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




2-n-CsHa 


CI 


CI 


H 


0 


30 


2-n-CsHxi 


CH 3 


CH3 


4-CH3 


0 


2 - n - CgHu 


C 2 H 5 


C2H5 


H- 


0 




2 - n - C6H13 


i-C 3 H 7 


i-C 3 H 7 


H 


0 


35 


2 - n - C6H13 


CI 


CI 


H 


0 




2-n-C 6 Hi3 


OCH3 


OCH 3 


H 


0 


40 


2-n-C 6 H 13 


CH 3 


CH 3 


4-CH3 


0 




2-n-C 7 Hi5 


C2H5 


CjHs 


H 


0 




2-ii-C 7 K i5 


i-e 3 H 7 


i-C 3 H 7 


H 


0 


45 


2-n-C 7 H 15 


F 


F 


H 


0 




2-n-C 7 H l5 


CI 


CI 


H 


0 


50 


2-11-C7H15 


0CH3 


OCH3 


H 


0 




2 - n - C 7 H l5 


t-C 4 H 9 


CH 3 


H 


0 



55 



3 



EP 0 405 233 A1 







R 2 


R 3 


R4 


X 




2-n-C 7 Hi5 


sec - C4H9 


C2H5 


H 


0 


5 


2-11-C7H15 


CH 3 


CH 3 


4-CH 3 


0 




2-n-C 7 His 


F 


F 


4-F 


0 


10 


2-11-C7H1S 


CI 


CI 


4-Cl 


0 




2-n-C 7 H 15 


OCH 3 


OCH 3 


4-OCH 3 


0 




2-n-C 8 Hi7 


CH 3 


CH 3 


H 


0 


15 


2-n-C 8 Hi7 


CjH s 


C2H5 


H 


0 




2-n-C 8 Hi7 


1-C3H7 


i-C 3 H 7 


H 


0 


20 


2-n-C 8 H n 


F 


F 


H 


0 




2-n-C 8 Hi7 


CI 


CI 


H 


0 




2-n-C 8 Hi7 


Br 


Br 


H 


0 


25 


2-n-C 8 Hi7 


OCH 3 


OCH 3 


H 


0 




2-n-C 8 Ei7 


t-C 4 H 9 


CH 3 


H 


0 


30 


2-n-C 8 H n 


s-C 4 H 9 


C2H5 


H 


0 




2-n-C 8 H n 


CH 3 


CH 3 


4-CH 3 


. 0 




2-n-C 8 Hi7 


F 


F 


4-F 


0 


35 


2-n-C 8 Hi7 


CI 


CI 


3-C1 


0 




2-n-C 8 H n 


ci 


CI 


4-Cl 


0 


40 


2-n-C 8 H l7 


OCH 3 


OCH 3 


4-OCH 3 


0 




2-n.-C s Hn 


CI 


CI 


3-CH 3 


0 




2-n-C 8 Hi7 


CI 


CI 


3-OCH 3 


0 


45 


2-n-C 9 H l9 


• C 2 H 5 


C2H5 


H 


0 
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Ri 


R2 


2-n-C 9 H l9 


i-C 3 H 7 


2-n-C 9 H 19 


F 


2-n-C 9 H l9 


CI 


2-n-C 9 H 19 


OCH3 


2-n-C 9 H 19 


C2H5 


2-n-C 9 Hi 9 


sec-C^s 


2 - n - C 9 Hi 9 


CH 3 


2-n-C 9 H l9 


F 


2 — n — CqHiq 


CI 


2-n-C 9 H 19 


OCE3 


2 — CioH2i 


C2H5 


2 — n — C10H21 


i-C 3 H 7 


2 — n— CioH2i 


CI 


2-n-CioH 2 i 


CH 3 


2 — n — Ci 1H23 


i-C 3 H, 


2 — n — Ci 1H23 


CI 


2 — n — L/iixi23 


CHi 


2-n-CnH25 


1-C3H7 


2-n-Ci2H 25 


ci 


2-11-C12H25 


CH 3 


2-n-Ci3H27 


i-C 3 H, 


2 - n - C13H27 


CI 



R3 


R4 


X 


i-C 3 H 7 


H 


0 


F 


• H 


0 


CI 


H 


0 


OCH 3 


H 


0 


CH 3 


H 


0 


C 2 H 5 


H 


0 


CH 3 


4-CH3 


0 


F 


4-F 


0 


CI 


4-C1 


0 



0CH3 


4-OCH 3 


0 


C2H5 


H 


0 


i-C 3 H 7 


H 


0 


CI 


H 


0 


CH 3 


4-CH 3 


0 


i-C 3 H 7 


H 


0 


CI 


H 


0 


CH 3 


4-CH 3 


0 


i-C 3 H 7 


H 


0 


CI 


H 


0 


CH 3 


4-CH 3 


0 


i-C 3 H 7 


H 


0 


CI 


H 


0 
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R 2 ^3 


R 4 


X 




2 - n - C13H27 


CH 3 


CH 3 


4-CH 3 


0 


5 


2-IX-CJ4H29 


i — C3H7 


i-C 3 H 7 


H 


0 




2-I1-C14H29 


Cl 


Cl 


H 


0 


70 


2 - n - C14H29 


CH 3 


CH 3 


4-CHa 


0 




2-11-C15H31 


i-C 3 H 7 


1-C1H7 


H 


0 




2-n-Ci$H3i 


Cl 


Cl 


H 


0 


75 


2-11-C15H31 


CH 3 


CH 3 


4-CH 3 


0 




2-n-Ci 6 H 33 


i-C 3 H 7 


i-C 3 H 7 


H 


0 


20 


2-n-CieH33 


Cl 


Cl 


H 


0 





2-n-Ci 6 H 33 


CH 3 


CH 3 


4-CH 3 


u 




2-n-CnH 35 


i - C3H7 


i-C 3 H 7 


H 


0 


25 


2-n-Ci 7 H 3S 


Cl 


Cl 


H 


0 




2-n-Ci 7 H 35 


CH 3 


CH 3 


4-CH 3 


0 


30 


2 - n - CigH 37 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




2-n-Ci8H 37 


Cl 


Cl 


H 


0 




2-n-Ci 8 H 37 


CH 3 


CH 3 


4-CH3 


0 


35 


3-n-C 5 Hu 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




3-n-C 6 Hi 3 


i-C 3 H 7 


i-C 3 H 7 


H 


0 


40 


3-11-C7H15 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




3-n-C 8 H 17 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




3-11-C9H19 


i-C 3 H 7 


i-C 3 H 7 


H 


0 


45 


3 -11-C10H21 


i-C 3 H 7 


i-C 3 H 7 


H 


0 



55 
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Ri 


R 2 


R3 


R4 


X 




3 -n-CuHfcj 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




3 - n - C12H25 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




3 - n - CisH27 


i-C 3 H, 


i-C 3 H 7 


H 


0 


0 


3-n-CuH29 


i-C 3 H 7 


i-C 3 H 7 


H 


0 


3-n-Ci5H 3 i 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




3 - n - C16H33 


i-C 3 H 7 


i-C 3 H 7 


H 


0 


15 


3 — n - C17H35 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




Q _ TV — C 1 q£jLT7 


i-C 3 H 7 


i-C 3 H 7 


H 


0 


20 


4 — 11 — C5H11 


i-C 3 H 7 


i-C 3 H 7 


H. 


0 


A — *n — CkHi 1 


CI 


CI 


H 


0 




J 

4 — n- C5H11 


CH 3 


CH 3 


4-CH 3 


0 


25 


4 — n — CeHi3 


C2H5 


C2H5 


H 


0 




4 - n - CrHi3 


i-C 3 H 7 


' i-C 3 H 7 


H 


0 


30 


ii — T\ — Ccii 1 *K 


CI 


CI 


H 


0 




4- — n — CtdExta 


OCH 3 


0CH 3 


H 


0 




4 — n — CoHx3 


CH 3 


CH 3 


4-CH 3 0 


35 


4 — n — C7H15 


C2H5 


C2H5 


H 


u 




4 - n - C7H15 


i - C 3 H 7 


i-C 3 H 7 


H 


0 


40 


4-n- O7H1S 


F 


F 


H 


0 




4 - n - C7H15 


CI 


CI 


H 


0 




4-n-C7His 


0CH 3 


0CH 3 


rr 

£x 


0 


45 


4-n - C7H1S 


t-C 4 H 9 


CH 3 


H 


0 



50 
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TO 



15 



20 



25 



30 



40 



45 



4-n- C7H15 

4 - n - C7H15 

4-n-C 7 Hi5 

4-n-C 7 H i5 

4-n-C7Hi5 

4-n-CaHi7 

4-n-CsHi7 

4-n-CsHi7 

4-n - CsHi7 

4-n - CgHn 
4-n-CsHn 
4-n - CeHn 
4-n-CsHi7 
4-n-CgHi7 
4-n- CgHn 
4-n-CsHi7 
4-n-C$Hi7 
4-n-CsHi7 
4-n - CsHn 
4-n-CaHn 
4-n - C9H19 



sec-C^Hs 

CH 3 

F 

CI 

OCH3 

CH 3 

C2H5 

1-C3H7 

F 

CI 

Br 

OCH3 

t-C 4 H 9 

s-C 4 H 9 

CH 3 

F 

CI . 
CI 

OCH3 
CI 
CI- 
C2H5 



C 2 H 5 
CH 3 
F 
CI 

OCH3 

CH 3 

C 2 H 5 

i-C 3 H 7 

F 

CI 

Br 

OCH3 

CH 3 

C 2 H 5 

CH 3 

F 

CI 

CI 

0CH 3 

CI 

CI 

C2H5 



R 4 X 

H 0 
4-CH3 0 
4-F 0 
4-C1 O 
4-OCH3 0 
H 0 
H 0 
H 0 
H O 
H 0 
H 0 
H 0 
H 0 
H O 
4-CH3 0 
4-F 0 

3 - CI O 

4- C1 O 
4-OCH3 o 
3-CH3 0 
3-OCH3 0 
H 0 



50 



55 



8 



EP 0 405 233 A1 





R> 


r 2 


R 3 


R 4 


X 




4 — n — C9H19 


1-C3H7 


i - CsH 7 


H 


0 


5 


4 - n - C9H19 


F 


F 


H 


0 




4 - n - C9H19 


CI 


CI 


H 


0 


70 


4-n-C 9 H l9 


OCH3 


OCH, 


H 


0 


4-n-C 9 H l9 


C 2 H 5 


CH 3 


H 


0 




4-n-C 9 H 19 


sec - C4H9 


C 2 H 5 


H 


0 


75 


4-IX-C9H19 


CH 3 


CH 3 


4-CH3 


0 




4 - n — C9H19 


F 


F 


4-F 


0 


20 


4 - n - C9H19 


CI 


CI 


4-Cl 


0 


4 — n — C9H19 


OCH3 


OCH3 


4-OCH3 


0 




4 - n - C10H21 


C2H5 


C2H5 . 


H 


0 


25 


4 - n - C10H21 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




4-11-C10H21 


CI 


CI 


H 


0 


30 


4-11-C10H21 


CH 3 


CH 3 


4 -CH 3 


0 




4-11-C11H23 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




4-n-CnH23 


CI 


CI 


H 


0 


35 


4-11-C11H23 


CE 3 


CH 3 


4 -CH 0 


0 




4 — n — v/l2- cx 25 


i-C 3 H 7 


i-C 3 H 7 


H 


0 


40 


4-II-C12H25 


CI 


CI 


H 


c 




4 - n - CX2H25 


CH 3 


CH 3 


4 -CH 3 


c 




4-H-C13H27 


i-C 3 H 7 


i - C 3 H 7 


H 


c 


45 


4-n- C13H27 


CI 


CI 


H 


c 
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Ri 


R 2 


R 3 


R4 


X 




A mm n — C> i iii*>^ 


CH 3 


CH 3 


4-CH 3 


0 


5 


«i — 11 — 


i-C 3 H 7 


i - C3H7 


H 


0 




% — n — 


CI 


CI 


H 


0 


10 


/ n _ C* « x iAj* a 


CH 3 


CH 3 


4-CH 3 


0 




A. — n -» Ci cii^ i 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




^ — n — Oi5ix3i 


CI 


CI 


H 


0 


15 


4 — n — 0x50-31 


CH 3 


CH 3 


4-CH 3 


0 




A T~l ■— Cj 1 pH»*I 


i-C 3 H 7 


i - C 3 H 7 


H 


0 


20 


4 — n — 0x5x133 


CI 


CI 


H 


0 




4 — n - U1G-CI33 


CH 3 


CH 3 


4-CH 3 


0 




4-11-C17E35 


i-C 3 H 7 


i-C 3 H 7 


H 


0 


25 


4-n-CnH35 


CI 


CI 


H 


0 




4-11-C17H35 


CH 3 


CH 3 


4-CH 3 


0 


30 


4.-n -C18H37 


i-C 3 H 7 


i-C 3 H 7 


H 


0 




4 - n - C18H37 


CI 


CI 


H 


0 


35 


4-11-C18S37 


CH 3 


CH 3 


4-CH 3 


0 



Table 2. 

40 



60 
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Table 2 



10 



3 2 



X 
II 



R 2 



4<<7)>NHCNH 



Rl 5 6 




R 3 



R4 



75 



20 



25 



30 



35 



40 



45 



50 



Ri 


R 2 


R3 


R* 


X 


2-n-C 6 Hi3 


i - C3H7 


1-C3H7 


H 


s 


2-n-C 7 H l5 


i-C 3 H7 


i-C 3 H 7 


H 


s 


2-n-C 8 Hi7 


i-C 3 H 7 


i-C 3 H 7 


H 


s 


2-n-C 9 H 19 


i - C3H7 


i-C 3 H 7 


H 


s 


2 - ii - C10H21 


i - C3H7 


i-C 3 H 7 


H 


s 


3-n-C 6 H 13 


i - C3H7 


i-C 3 H 7 


H 


s 


3-n-C 7 H 15 


i - C3H7 


i-C 3 H 7 


H 


s 


3-n-CgHn 


i - C3H7 


i-C 3 H 7 


H 


s 


3-n-C 9 H i9 


i - C3H7 


i-C 3 H, 


H 


s 


3 -11-C10H21 


1 — C3H7 


i-C 3 H 7 


H 


s 


4-n — CsHu 


i-C 3 H 7 


i-C 3 H 7 


H 


s 


4 - n - C6H13 


i - C3H 7 


1-C3H7 


H 


s 


4-n - CgB-13 


CI 


CI 


3-CH3 


s 


4-n. - C7H15 


i - C3H7 


i-C 3 H 7 


H 


s 


4-n - C7H15 


CI 


CI 


4- CI 


s 


4-n-C 8 H l7 


C2H5 


CjHs 


H 


s 


4-n-CaHi7 


i-C 3 H 7 


i-C 3 H 7 


H 


s 


4 — n — CbHi7 


OCH3 


OCH3 


H 


s 



55 
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R> 


R2 


Ro 


R4 


X 




4 — n — CsHu 


CI 


CI 


H 


s 


5 


A M T\ — ijftfl t Q 


i-C 3 H 7 


i-C 3 H 7 


H 


s 




A — n CqHiq 


OCH3 


OCH3 


4-OCH3 


s 


to 


4 — n — C10H21 


i-C 3 H 7 


i-C 3 H 7 


H 


s 




4 — n — Ci 1E23 


i-C 3 H 7 


i-C 3 H 7 


H 


s 




A _ Tl 


i-C 3 H 7 


i-C 3 H 7 


H 


s 


75 


A — T) O1 0x197 

*± ~ JJ. ^13^* 1 


i-C 3 H 7 


i-C 3 H 7 


H 


s 




4 - n - C14H59 


i-C 3 H 7 


i-C 3 H 7 • 


H 


"S 


20 


4-11-C15H31 


i-C3H 7 


i-C 3 H 7 


H 


s 




4-n — CJ6H33 


i-C 3 H 7 


i-C 3 H 7 


H 


s 




4-11-C17H35 


i-C 3 H 7 


i-C 3 H 7 


H 


s 


25 


4-11-C18H37 


i-C 3 H 7 


i-C 3 H 7 


H 


s 



30 



described below. 



40 



R 2 



<n) (in) 3 



(i) 



50 
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Method r.-i 



5 



70 



15 




30 



35 



40 




45 



50 
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70 



75 





S 

0 

NHCS-R 



(ID 



(XII) 



& 



NHz 
R 3 (IV) 



(I) 



20 



25 



35 



40 



AS 



50 



55 



(IV) 



(xm) 



Rz s 
« 

NHCS-R 



(n) 



(I) 



or group, and R is an alky, group of 1 to 3 c^bor . atoms ^ ^ de . vative 

According to Method A-1. the compound 0) oT ^'"^^^Se derivative of the formula (.I.) at a 
of genera, tormuta (H) w«h a pheny ^7* 0 ^^ch as benzene, to.uene, xylene, hexane 
temperature range of 0 C to ca. 150 C man mart ^^ethyiformamide. Meth0 d A-2 compnses the 
heptane, tetrahydrofuran (THF) dioxan e ether, or N rw y of , (lV) wltn a 

preparation of the compound 0) of the nvenhon by react g ^ fc ^ 

phenyl isocyanate or phenyl iso^ x jg oxygen , 8 ^ > 

According to Method B-1. the compound (I) 0 f the nve u derivative of the formula 

coring a benzoic acid *^*%£^^™£TS& of the formula (fV) with the 
Ml) using different procedures, followed by react ng an an l.n » comersion of the benzoic acid 

esuKng isocyanate at a tern «J « ° ^ £j£ of the formula (VI.) may be achieved for 
derivative of the formula (VI) Into ^^'J^dpw! (diohenoxy phosphoryl azide) in the presence of 
example, by treating the benzoic acid ^^^^temperato^ to ca. 150* C in an nert 

KsrjasssK u comprises * e preparation of ,he °° mp 

15 
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10 



15 



d cS«c id such as phosgene o, ^ ^Sii acid. foiiowed by «*■ J- 

oa such as an arylcarbamyl chlonde or an ary ^TT t temperature range of 0 Ctoca. 100 Clntne 
Serial with an aniline derivative of the ^^^^CethyianiL in an inert solvent such as 
presence of an inert organic am.ne such J» « Njx y (() Qf ^ ((wen , on 

benzene toluene. THF, chloroform or methylene Q{ ^0 compound (I) of the invention 

r r n x is oxygen atom. Method C-2 compnses the P re P ar ^ on * ™ , |V) in V 0 a reac tive Intermediate 



eo 



55 



following Table 3. The compounds No. 1. No. 



16 
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10 



15 



prepared as above. 
Example 2 

of 1 . ( 4.nony.phen y .)-^. 6Ki i is OP ropv.pheny)urea (Compound Na 19 in Tabje 3) 

To a 10 ml to.uene so.uflon of 1.0 g (..04 ^-J^jT* 2S SKmS^S 

C tnethy.am.na. After stirring at room temperaturel tor 2 hours under reflux and then 
phosphoryl azide) was added to the mrtura. ™ whote w» heate „ ylartiIine . the reaction 

Pooled to room temperature. After ^^'Ssidu "was purified by subjecting it to column 

mixture was stirred for 16 hours and then ^^^f ^ g lve 1.07 g (62% yield) of 1-<4- 
chromatography over silica bei " 9 sh0W " ** "STS 

nonylphenylh3-(2.6^iisopropy.^ No. 12. No. 16, No. 20. No. 21. No. 22. 

20 Example 3 

Preparation of ^4^^^ ^ £ * 2* 2 

T^, -ethylene chioride so,u«on of 1.0 . £09 ^^^0^:^^ SS- 

0 J 2 minutes to a 10 ml methylene ««• 104 9 < 506 T^ t 

mate cooled to 5-6* C. After stirring at 5-6 C for 2 hou rs We m« was extracted wlth 

Xoctylaniline and then stirred at room tempe^re for 16 hou^Tr^ re ^ ^ ^ aqueous 

chlo o omn, and washed with an aqueous saturated solution of sod «° 9 Qver ^hydrous magne- 
sa u ated solution of sodium chloride, success.vely. ^S^STtrTreaidu. was recrystal.ized from a 
2 Sate After the removal of the solvent ^ l*^?"^ yTa.d) of i-(4-octylpheny.)-3-(2,4,6- 
tZ soivent of n-heptane and rjN-Jjn. ^^ f sh ? wn in tJ following Table 3. The compounds 
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Test Example 1 

""•The effect reducing a Hpid .eve. in b.ood by the action ot the compounds according to the present 
invention was determined as follows: randomly divided into groups. The 

Ma .e go.den Syrian hamsters *^1™^J?J&.T£ mouse/rat/hamster, manufactured by 
hamsters were first fed standard laboratory diets ; (sohd I feed imi- imental diet containing 1% 

Oriental Yeast Industries. KK) for 3 days. Then. *e .^^ d J^£ KK)( ad //Wft/m . A t the same 
cholesterol and 0.5% cho.ic acid tJ-^^^^T,, 5 d mg/10 ml water/kg) were 
time, the compounds of the invention «^^ m " *2*^JS i^- Water was administrated 
administrated to the animals orally oncej ' ^^J^pjTfcQ of body weight After five days of 
orally to the hamsters of control group m an mourt of 10 Jjjgj^ embutal injection . ma nufac 
rrSSilf^ SSSiSSTS. test compound, a blood samp^s 

SSitS^^SL cava. The ™ZttX?& — 9 * 

The cho.esterol .eve. in me serum was determined by ^JJ^, by percent innib ition <%) of 

sstriw^ - — - - — ™ * each 

compound number corresponding to that in the above Table 3. 



Table 4 





Percent inhibition of 




cholesterol in serum (%) 


Compound 


25 mg/kg 


5 mg/kg . 


No. 






2 


49 




4 


55 




5 


44 




7 


48 




8 


55 


35 


11 


47 




12 


54 




13 


54 




16 


34 




17. 


60 




18 


49 




19 


64 




20 


59 




26 1 > 


19 





1) nomoound No. 26 was used as reference. 
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that in Table 3. 

Table 5 



Compound 
No. 


ACAT inhibitory 
activity ICso(uM) 


8 


0.004 


17 


0.011 


18 


0.006 


19 


0.010 


20 


0.012 
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Test example 3 
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Acute toxicity test 

t-SS3£5£&33=SSSga 

in the above Table 3. 



Table 6 



Compound 
No. 


LDso 
(mg/kg 
P.O.) 


8 


>2000 



35 



40 



Examples of formulation 



(1) Tablet 

The following ingredients were mixed according to the usual manner and compressed to a tablet using 
a conventional machine. 



50 



Compound No. 8 


10 mg 


Crystalline cellulose 


21 mg 


Com starch 


33 mg 


Lactose 


65 mg 


Magnesium stearate 


1.3 mg 



55 



(2) Soft capsule 
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The following ingredients were mixed according to the usual manner and packed into a soft capsule. 



Compound No. 8 


10 mg 


Olive oil 


105 mg 


Lecithine 


6.5 mg 
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Claims 

1. A diphenylurea derivative represented by the following formula (I): 



20 



(I) 



R 3 X 



25 



30 



35 



wherein Ri is an alkyl group of 5 to 18 carbon atoms, each of R 2 and R 3 is independently an alkyl group of 
T to 5 carbon atoms! an a.koxy group of 1 to 5 carbon atoms or a halogen atom. Ifcj , hyd^en atom an 
alkyl group of 1 to 5 carbon atoms, an alkoxy group of 1 to 5 carbon atoms or a halogen atom, and X ,s 

- defined in Cairn 1. wherein Ri is a norma. a.ky. group of 6 to 10 carbon 

3? diphenylurea derivative as defined in claim 2. wherein R, is present at 2- or 4-position. 

4 A diDhenvlurea derivative as defined in claim 3, wherein R* is hydrogen atom. Hofinnri in 

5' to f iyl coenzyme cholesterol acyltransferase inhibitor comprising a diphenylurea denvafive as defined m 

arreDtable carrier, diluent, or a mixture thereof. 

ZSSiSr Preparing a diphenylurea derivative as defined in claim 1. wh.ch compnses 
A) reacting an aniline derivative of the following formula (ll) [or (IV)] 



40 



45 



1 R 3 



(ID 



(IV) 



50 



wherein. R„ R 2 . Rs and R* are the same as defined above, with a phenyl isocyanate or isothiocyanate 
derivative of the following formula (III) [or (V)] 
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wherein. R,. Ra. Ra. R« and X are the same as defined above, in an inert solvent at a temperature range 
B) convert^ ^benzoic acid derivative of the following formula (VI) [or (VIII)] 

r ^C00H jgk-COOH 
(VI) 4 R 3 



wherein. Ri, Ra. Ra ™<* ^ Sam *J? 

derivative of the following formula (VII) [or (IX)] 



(vm) 

defined above, into a corresponding phenyl isocyanate 




NCO 



(vn) 



(IX) 



wherein. Ri. R, R, and R* are the sameas defined above by ^^t^ SET™ 

with the isocyanate (VII) [or (IX)] at * derivative of carbonic acid 

SSX— £2 -Se —te o, the ioiiowing formuia P0 lor 
Sn £h atTaryicibamy. chloride or an ary. ester of arylcarbam,c acd. 



Rt 




0 

NHC-Y 



(X) 




NHC-Y 



wherein. Ri, R, Ra and » are the same as defined above and Y is a .eaving group such as ch.orine 
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SSHwlor (X...)] , I*, an a.ky. Bicester of ary.thiocarbam.c ac,d, 




A s 

s /P=^ 1 



,, NX 0 a. )V-NHCS-R 

70 ^ Vnhcs-r 



(xn) (xni) 

75 

20 the invention wherein X is sulfur atom. 
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